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Bropan MexayHapojHan KUHmepBH‘uHﬂ ACONE/5/D/22 47 |
Nriann3aiy 06BeLHHERHbIX Hawni USSR .
10 NPAMEHEHHID aTOMHOH 3HEprHH ORTGINAL: RU. L AN

B MHPHbIX L,enAx

He nogneut ornawennn po o@uuuansHore coodiuenun na Kondepeninn

25 YEAR RE-REVIEW,

VCCHENOBAINLT TTPOBJIEMN 1 OIHX TENL M NX DPHIONEHYA
B TEOPVML (LIiEPHOI MATEPYU

H.H.Boroswdos

Meronn, paspadarnBaeude IJA U3YYeHUd NPOOAEMN MHOIMX TeJl Ha-
XOLAT BCE pacuMpALUYOCSH 00XACTDH LA NPUMEHEHMA B CAMHX DPA3JMYHHX
pa3nejax COBPEMEHHOR DuU3NKU.
Becrma BawHHM ABNAEICA 34eCH BONPOC O BHACHEHMYU CreLUpUKH
KODPeJALMOHHO! CTPYKTY PH M €€ BjiugHUA HA 00pas30paHue YacTMLaMu c
CBA3QHHOI0 KOJNEKTUBA, 00JaLawuero CBOMCTBAMA CBEDXTEEYYECTH . :
) TUnNVMYHHMA NDUMEPAMU MOTYT CJAYXUTH ABJEHHE CBEPXTEKYYECTH re-
Jud ¥ ABTEHUE CBEePXNpo BOAMMOCTY, KOTODOe, €CJM OTBJAEYRCHd OT MaK-
] POCKOUAYECKUX 3PEKTOR, 00y CJIOBJEHBHY Ha/JMuMeM MarHUTHOIOG 104,
A MOk€ T PaccMarpuRarbCAd Kak ABIeHME CBEPXTEKYYECTH OJEKTPOHOB B Me— i
_ Taxnj1e, =

OCOOEHROCTU HUBKO 3HELT €THYECKOTO CNeKTPa TAXEJMX Alep L3RT
OCHOBaHWe npeinosararb H0ABJEHUE AHAJOLMYHOW CUTyALMM U B clyvyae
ATepHOX mMaTepuu,

VIHTepecHO 0TMETUTH, YTO XOTH ABJIEHNE CBEPXTEKYYECTH I eJIuA
OHJIO OTKPHTO MHOL'O N03%€ ABJEHUA CEEDXUDOBOLMMOCTH, OHO OKA3aJ0CE
MOHA THHM 3HAUUTENIbHO PaHblie , OYeBHIHO, 01arolapa creLUpuyecKuy
OCOOSHHOCTAM CTaTUCTUKY bo3e,

Tax, MUKPOCKOTMYECKAA TeOpUA CBEDPXTERYYeCTH L03e—CUCT eM On- ,
Jla MHOD Daspalorana CBHIUE LECATH JET TOMY Ha3aL, UCXOIA U3 MOIe- —
Jm bo3e-rasa Co CnalHM B3aumMOLEHCTENEM, :

HaKx W3BeCTHO., B CAYYae HIealnHoro Bose-rasa Npy ZOCTAaTOUHO =
YU3KMAX TeMneparypax o0pasyeTca KOHLeHCAT - Yy KOHEYHOI O O0THOCHTEJ bL- S
B HOI'O yYucCJa 4YaCTHL MMNYJTBCH OKA3HBANTCA TOYHO pPaBHHMM RByJID. [lpu

== HyZIeBO# remmeparype BCE YaCTUOH BXOLAT B BTO COCTOsHMe, OINHAKO =
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TAKOM KOoHLEHCAT HC 00PA3syeT CHABAHHOL'O XOJIEKT YA ¥ LIODTOMY HEe 0C=-
naLaeT cpoicreaMu cpepxrexyuectd. Ecuit oH IBM#ercd Kak HeJoe,
HAUTO He LpeudrcTIpyel OTUC/bHHM YacTLlaM JaMe/nidalbes ¥3-3a Coyia—
DEHUi CO CTEeHKAMM )i C UPUMECAMM ¥ BUTIANAaTh M3 KOUicHcaTy, Copep—
IEHHO MHAYE 00CTOUT LEJAO NPU HAJIMYUKM XO0TA O CHa0Or0 BIAWMHC LeldcT—
BUA OTTaANRMBATENBHOIN THla.

Torua, Kax G:1J0 H0KA3aHo B MoMX paloTaX, BOHIencar oGpasyer
CBAJAHUNA KOJMIEKTURB, Y lipd €0 LBUXEHUM KaK IeJOIC 3aMe iieHue
OTHEJIbHHX 4acCTuy, BuUNaleHue UMX U3 KOHIUEHCATd C TAWODATCA JHepreTv—
YECKWM HEBHIONHNMIT, €CJ} TONLEO CROPOCTH [UBUKeHUA LOCTATOYHO MaJa.
[loApnAeTCA TeM CAMHM CHOACTBO CBEDXTEXKYUECTH,

I noJyvesus BTOro pes3y.ikTara HEOOXOLuM0 OHIO DACCMOTpETH
HUSKO OHRPreTHYEeCKYW 4aCTh CHEKTpa BO3OYXKIeHdiA . 34ECH MH CTOJKHY—
JUCh C XApaKTepHOR TPYyEKHOCTBHW, COCTOARlEH B TOM, YTr0 OOWYHAA TeO—
pus BO3MyleHull 0Kas3anach HeNpUMEHUMOK, LaEe eCJiM B3aVMO LellcTaue
MELLY YaCTHI[aMH BeChMa Majo.

lefcTRUTIbHC , MATPUYHHE OJIEMEHTH, COOTBET CTBYDUME BUPTyalb—
HOMYy BHUANEHWD YaCTUL U3 KOHIEHCATA, COUPOBOZL3NICA OHEPreTHyec—
KuMi 3HamMesaTeldMu BUL]
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Taxue 3HaMeHarens, BooOlWe rOBOPA, HE ONACHW U T[IPW MHTET PUDOBAHUN
10 s vy Py K pacxoIMMOCTAM HE NPUBOIAT,KpoME ONHOLO cClyuad,
KOria 4MeeT MeCTO BWPTYAJbHOE MOPOTIeHNEe 1BYX YaCIUL C UMNYJAbCaAMH

'ﬁp, B oTOM Ciyuse B BHCWHX NPUONMxenudX nOABIANTCA DHEJre-—
TUyeCKUe 3HAMEHAT €M BUIA

(5)
m)
B2NyWKe K pacxoqumocT#, PU3MYECRM BTO O03HEYAeT, uyro Iaxe TOrla,
KOrZa B3aMMOIEHCT BME NPONOpPLUAOHAILHO MAaJOMY iapauerpy, B3a@Mo-
TeCTRAE MEXKILY YacCruuamm C NpOTUBONOJIORHNMY HMIiyJIbCcAMU OyIeT BEC b—
M3 CyUWECTBEeHHHM, €CJU TOJLKU 3T MMIYJbLCH 10CT&TOYHO MaJH.

llaunad TDYIHOCTH Ouja YCTpaHeHa NOCpE ICTEOM [a3paCoTKUA 0Co00—
'O METOLA KaHOHMYECKH: tpevlpasosatii. Duecto Bose-amnmiryxﬁk,%?‘
OMACHEBAWWWX BHUA IV ¢ YQCTHI ¥W3 KOHIEHCATa ! BO 3vpalieHue ee B
ROHIEHGCAT, B70/ATSA UOEUG 503E-AMIANTY W&,  E,  NOGLEeICTEOM NDe-
o0pas3oraHut pi.l:
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B KOTODH X UJk , V. - peuecraesnue ¢y HKLUA UMOYALCY,  CBADABHUE
COOTHOWE HUEM

‘ LJ - U = yl- b

odecneypaviiM KavOWMYECKUI XapakTep npeoOpasopaHuif, BpeieHuue
X QyHruau U, V, Oba noso0paHd TakuM 00pas3oM, uroCH B pacCMaTpuBae—
MOM NPUOJUKEHUY OCHODHHE UYJEHH B3aMOLEHMCTBMA MEWLY "HOBHMU (030~
Hanu" auHBY/MPOBaNINCL, OTUW TYyTeM OWja 10JyueHa ¢opuyna I4Jad ouep-
rn 9JeMeHTapHHX BO30yKAeHuH

. pz (pz 2
D) =1/—nv({)+{ —

@) 1/m Pz ) - .
B KOTCPOR \)(p) - QMIIATYLA paccesaHUA LBYX yYacruy B bopHOBCKOM '

nupuoIMKeHuM, YU - TMJOTHOCTH uucja vacTul, uiaw UPUOIUKEHHO, L4
MAJHX U OoJLWIX UMIIYABCOEB:

E@=ipl Vni©

a

E(P):gln% + V().

Orcomna yxe HeTDYLHO 3aMeTUTh, HAIIDUMED, C NOMOLLD W3BECTHOrO
npuema Jlauwjay , uTO DAacCMOTPEHHAd IMHAMUYECKad CucTema 00.1ajzaer
CBOACTBOM CBEDXTEKYYECTH.

- JeicTpuTeIbHO, BBULY TPAHCIALMOHHOA YMHBAPUAHTHOCTH uMeeTcA

7 KOBALMAHTHOCT® 10 OTHOWEHHD X V3MEHEHWD Hayaja 0TCuYerq WMIYJABCOB.
s losToMy, ecii Halla cucrema iABideTCA CO CRopoctbb W, TO sHeprusa =
DJIeMeHTaLHNX BO3OYXieHUA Oyler '

E-p-U.

Kax BULHO, 3T@ OHELTIUd BCerxa HOoJOXKWTENbHA, €CAU TOJLKO

[&] min N

P)
Taguy OOPBSOM, 3aMe Jlesue OTIeJbHHX YaCTHIl llyTeM BHLAZEHUA UX
13 KOJIJNCKTHBRG, WIN, YIO TOKE Camoe, IiOpOXIEHUE DJeMEeHIgDHHX

BO3OYEAEHUA J5SpreTUYeCKH He BHIOLHO.
i CocTodnne NBUXEHUA, TIPM LOCTATOYHO MAJHX CKODPOCTAX OyIerT, E

. 00alanNUii CBOICTBOM CBEPXTEKYUeCTH,
Hemapdo Ham yugaJaoch OCOOCWUTH YNOMUHABUUACA METOL KAHOHMYECKUX
npeodpasopaknit ¥ CZeiaTh €ro [PUTOLHHM IJA MCCJIeLOBAHMA NpoCaeM




4

IR Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130016-0

7 . s
N - . . v, .
1
""I‘f""

CBEPXTEKYUecTH QepMu—~CUCTCM U Upexle BCero, l.A NOCTPOGHUA Teopud
CBEPXIIPOBOLUMOCTH,

3recs lejsecoodpasto OyneT CKaslarb HECKOJDLKO 108 1i0 NOBOLY
NOJOKXEHUA, CO3LABWEroCcsH B ITVH MurepecHoit odaacrty.

B Teyenue mMAUTENLHOIO BPEMEHW, HECMOTIDA Ha DAL YCMNRXOB 4YacrHO-
I'0 XapaxTepa, BCAKME [ONMIKM TIOCTPOGHUSA MUKDOCKONMYECKOH! Teopuu
CBEDXNPOBOIMMOCTY HE IIPUBONMIM HU K KAKUM pelylinrarau.

CyuecTpenHHif BKJQL B padpuTue Teopuw OWa ciesad B 1950 r,
dpennxom, KOTOPHIl MepBHit BHCKa3al MIEHL O TO0M, UTO JBJEHWE CBEpPX-
NPOBONMMOCTH OllpeNesdercd IJIABHHM 00pa30M BlauMuILeliCTBHAM OJECKT-
posOB C hOHOHAMM peleTKM, T.e, TeM CunNM B3auMOIeiicTpueM, KOoTOpoe
B HOPMAJUbHHX YCJIOBMAX 00YCJOBJMBAET OCHYHOE CONPOTUBAEHUE Merasa,

Xopowo U3BECTHO, YTO YIEKTPOHN B MEraJJe UHTEHCUBHO B38UMO-
JeHCTBYOT ¥ MexLy C0O0OH, cuiaMy KYJOHOBCKOI'O OTTaAKMBAHUd,u C
QTOMHHMM peueTKauu,

OnHAgO OH/IO 3aMeyen0, YTO BIIOJHE YILOBJETBODUTEJLHHE pe3y/bTa-
TH N0JYy4YanICH, eciy WCXOINTb M3 MNpPeICTaBJERUA O HE33BUCHUMOCTH
LBUEEHMA ONEKTDOHOB, WHAYye TOBOpPA M3 NpeicTaEJeHua 0 TOM, UTO
9JIEKTPOHH B MeTajue o0pasybT WIealbHH QepMu-ras.

Hazo TONBKO CuiraTh, 4T0 COOCTBEHHAA OHEPIUA DIEKTDOHA  He
passa npocro s— a npelcTaBidgeTCcd HeKOTOPOH 7Apyroi QyHKUM-
el uMiyIBCa E(p) . BiuAhMe WHTEHCMBHOTO B33UMOLEHCTBUA B TAKOM
Tak HA@3HBAEMOM, OLHGOJEKTPOHHOM NpPUOIMEEHUW, NPUBOIANEM K TpPaByJb-
HHM pe3yJ1pTaTaM [pM UCCJIENOPAHWM LEJOTO0 pAKa sApJeuuid, GCBOLUTCA
UL ¥ O@)eKTUBHOMY W3SMEHEHUD 38BUCUMOCTY OHCDIUM YACTULM OT HUM-
nyasca (TOYHEE KBA3UMMIYILCA) YACTULH.

Fue B caMmom Hauagne pa3paCOTEM TEODUM METAJIIOB »HJOX BHIBWHYJI
WLen 0 TOM, YTO COMPOTHBJIEHNE IBUXEHUD DJIEKTPOHOB B MeTalle, o0y-
CHOBnuBaeICH,Booome C/a0HM, B3aUMOLedCTBUEM MX C KOJEOQHMAMU [e-
weTgEd, C (QOHOHANH,

JdneMeHTapHOE B3auMOLEACTEMES 1o DJOXYy COCTOAT B NOTJIOLEHUU UJIH
MCTyCKaBMM GoHORE vaeRTpoHoM (cM.gur.T),

Taxad cxema ¥ OHJa 0QopMIEHA p-g Q
dpeMXOM C NOMOWBD NpeLCTaBAeHMA BTO- AN cf/

pHYHOIO KBAHIOEBGHNA.
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B paspaGoraHuoR Wi MOULEJYM I'amy.iLTOHMAEH PACCMATPUBACMON LU-

HaMUYE CKO{ CUCTEMH COCTOUT U3 CYMMU OfEXTUBHHX Onepruit DJIeKTpPo-

HOB, OHEpPruil (orouom 1 ramMuibrownana p3auMolie¥fcrpas, COOTBEICTRY-

ouero ipoueccaM Mcuycxauwus u uorxouenus goronon (cM. ¢pur.a).

Crenyer roguepxiyrh, YTU 3akaya UCCHELOBAHUAA TaAKOHl IUHAMUIEC-

KOif cUCTeMd TipeJgcTaandja BechMa CoJibllMe MaremMaTiyeckue TpYyLHOCTH

¥ NepROHUVAJILHHE TIONHTKY 10CJEL0BATENbHOr0 PEeuUenyud ee Tepuesn He~

y Zauy,

Hamo,reM HE MEHEE,0TMETUTHL, YTO ITW NONNTKM CHIPAIM BAEHYD
pOJIE B MCCJEe LOBAHWK BOINPOCA O NPUMEHUMOCTN OCHYHOK TEOpUM BO3MY-
Lenut B LAHHOM CJyuae.

XoTa $pesivx ¥ He CMOI' DEWUTL NOCTABJEHHYD KM 3alayy ¥ 10—

CIPOUTD MUKPOCKOIIMYECKYW TeODUD CPEePXNPOBONMMOCTH, €My YILAJ0Ch,

uCXons U3 o0WMX KaUeCTBEHHHX CooOpaweHuil 3akIOYMTIL, YTO TeMNepa-

Typa ¢a3040ro luepexona U3 HOPMAJLHOIO B GBEPXIT0BO L4liee COCTOA~

HM€, LOJ4HA OWTbL [PM [POYMX PABHHX YCJIOBMAX lIPONOPUUOHANBAA

osepruu, I,e, 00paTHO MPONOPLUWOHAJBHA KBALDpaTHOMY KOPHD M3 Mac-

CH aroMa peueTku. Taxod "usoronuyeckuit™ afhexT OHA BCKope oGHaA~

Py#eH Ha onure,
llocoie 310r0 BAXKHOTO OTKPHTHUA y MHOIUX QUIHKOB 10ABUJIACH YEHE-

PEHHOCTHL B TOM, YTO OJIEKTLOHHO~QOHOHBOE B3auMOLeiicrpue LeliCTBU~

TeNbHO OTBETCTREHHO 3@ MNOABJEHIE CBOMCTEBA CBEPXIIPOBOLAMOCTH.

OcrapaioChb, 0ZHAKO, HEACHHM,Kakum 00pasoM 9TO ciadoe B3aKMO—

IeHCTBME U3MEHAET CTIDYKIYPY SJEKTDOHHOM CUCTEMH. i
HTEpeCcHY0 (QU3MYeCKYD MIeR pa3puan Ladpor ¥ €ro COTPYAHURU,
Haunmas ¢ 1954 roXa OHM mOLDOGHO OGCYLUJM L€ ICTAEIeHUE O ——

CyuecTBEHHOX pOJM MapHHX Xoppeidluit, B OCOOEHHOCTHM MEZLy o9JeKT-

pOHaM#, BHaxoldwuMMCA BOJIU3M NOBEpxHOCTH Pepmu, OTU KOpPpeaHpOBaH~

HHE QJEKTLOHH TpeLCTaBAAINCH UM CYWECTBEHHHMA B CBA3YW C ABJEHUEM

003e~3fiHUITeHOBCKOR ROHAEHCALVM Tagkux oopasoraunit, Noapienue

KOHIEeHCAaT&a OuM TPaKTOBAJX KAK BOBHUKHOBEHME CBEpXIIPOBoLAWErO

COCTOAHUI »
llogye prHeM, YTO napa SJAEKTPOBOBR, HAXOLAUAACA B 003e-3AHUTeH—

HOBCKOM ROHJEHCATe, 0ONaLlaeT HYJEBHM [OJHHM UMDYJILCOM., B Konlen- —

uuy llagpora, bataepa W bBiaarra OCHOBHWM (aKTOPOM, 00eCHeYUBapLMM '

00pa30BaHKe KOPPEeJIMPOBAHRKX Nap, ABIgeTCS OPeAMXCECKOE NDPUTAREHUE

IEYX 37€KTPOHOB B OKPECTHOCTU nomepxaocTy $epmu,
llanpRelilee TIPOLBWECHNE B PA3BUTUM TEODUM OHJIO [OCTUIHYTO B

padotrax Kynepa u DPapuuna-Kynepa-lipuddepa.

I Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130016-0
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Padora Kynepa nospuiacs p 1996 rony; vparkad samerka  lLapsisbe-
Kynepa-lipudepa Ouia onyOhukosana p aiipeie 1957 roma, & noLpocnad
padora 3 mexadpe 1957 roua.

OTM @BTOPH DACCMOTPeJi YUPOHEHLYD CXEMY ; B KOT0pUH sallasiyBap-
Lee BIAUMOIEICTEME SJEKTPOHOD, HeDeHoCHyue (OHOHEMY, JAMEHEHO MIHO-
JEeHHHM, TDAMHM B3aUMOLEMCTBMEM DICKTPOHOB, 3aMeTMM, Y10 lpn paslo-
KEHUW 10 CTENEHAM DJCKTPOHHO-POTOHHOIO BIQWMOLEMCrBUS OCHOBHLM
NPOLECCOM, PHBOIALNM K B3aUMO LeiCTEUD 3JIEKTPOHOE OyleT npoidecc
oOMeHa OLuMN BUPTyanbHHuM Gononom (CM. ¢ur.z2),

CooTReTCTBYOUAK MaTPUYHL p' D
3JeMeHT OyILeT MMEeTh pPe3OHaHCHMH 1 M
Xapagrep: )

w(a/) ! S
{ A ~~
RGED e cretere R
Q- (EQ-Ep)* R,

our.2.
re u)(@) ~OHEPruA (OLOoHA ¢ UMUYJABCOM
YroOW paccMarpuBarth TOJIBKO NpAMHE, NPHOBEHHHE B3AUMOLEHCTBUA

MeRIy 9NeKTPOHAMM, KOTOPHE CXEMATUUECKH p’ 0
. 1 - i
MOXHO 1#4300pas3uTh Ha Qur.3 ¥ EMECTE C :
TeM COXPa@HUTh KaKyD TO CEA3b C NePBOHA- y \p2
+ +
vaJpHoit 3anavelt B, K., DOmXHH TIPATINCH= 0at =B+,
BATh TAKMM OJIEMEHTAPHHEM B3aUMOI€ACIBUAM our, 3

MaTpUuEE aaement (eeprexc) T(P,P,G) . BRuL CAOEHOCTH BTOX

GYHKUMM W ee HeupuaTHHX 0C0UeHHOCTed, HANpUMEp odpalerudg B 0eC-

KOHEYHOCTH ¢ uepemenol swnaka, B.K.il. upoBOIAT Narhealiceé yupoue-

e, OAn QakTUYECEN 3aueHADT (QYHBRLAD W’ﬁg;f,q) HEKOTOPO} NOCTOAH

goit "I BHYTPM OHEPreTHYSCKOUO CJOA OKOAO I'DalilE NOBEPXHOCTH

PepMi C LIMDPUHOH W , paBHOit HEKOTOPOM CpelLHell BHEprUH GOoHOHA.
Bue oTOro ciaod T‘q;{j,q) rjojiarasTCAd pPaBHOH HYJAD.

TakumM 00pa:z0M 110JyYaeTcs MOIEAb, XapakTepusyemas ramuinrIouiia-
HOL, COCTOALMM U3 CyMMH S(JeXTHBHHX Buepruif M€KTPOHOR ¥ IaMiib-
TOHWAN3 BIAUHMOLCHCTEMA BHIiEYHa3aHHOIO THNEG.

OZHAKC W ©2Ta 40CTATOYHO yUpoWeuuasg ¥MoASJb 0KA3314Ch RECLMA
i uccaeiopadud, Tpy arTopa nouwsy 31eCh ele Ha cneuym—

Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130016-0
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llee BecbMa cylecTBeHHOe Jupouenue, OHW OCTABUIN £ I'aMUJBTOHMANE
B3QUMOTeiicTBId TONBKO Te uieHw, y ROTopfog4-p;==f§+~f% ={.

Tagrum 00pasoM, B CBOGHA OKOHYATEBH O CXeMe OHM YYMTHBAKT B3al-
MOIefiCTBME TOJBKO MEWLy napauu OJIEKTPOHOB C HyJeBHM CYyMMapUK
UNOYNBCOM UM, HHAYe FOBODA, TOJILKO ME¥IY Napakil B COCTOAHUK KOH—
IeHcara,

lipr aromM, BEUIY nocrogucreg T s B TAMUJIBIOHUGHE QBTOMATHYEC—
K OCTADTCA TOJBKO YJEHN B3aMMOLEIiCcTBud MEELY NapaMu, COCTapIeHHH-
MiT V3 YaCTUL C NPOTHBONOJORHY MY ClunHamu,

ficxona us npeucrarsenns o TOM, UYTO VYaCTHULN C TPOTUERONOIOKXHHMI
MMIYJIBCAMA ¥ CUMHAMU 00Ta3yDdT CBAJAHHWE NapH, YKa3aHHHE ABTOPH
BHOMPalT BOJIHOBY IO QYHKUMI OCHOBHOTO COGTOAHUA B BUlle npouspelenud
NapHUX QYHKUUA, colepxaumx fapaMerpH. JTU napamer pu cnpeneigired
W3 EAapWalNOHHOTO NPURLATIE MUHMMY M ane prmm,

Bapuaunosunit npuemun i NPAMEHEH MMM TaK#e IJid UCCJe I0PaKuA
BO3CYXIEHHNX COCTOAHUA u IOCTpOERUA TEepMOLMHAMAYECKNX ©y B Uuit,
Taxuu nyrem onu YCTQHOBUMM, YTO SHEPrMM BO3CY XIEHHHX COCTOANLi
OTHEJICHN WeJaBD OT QHELI'MM OCHORHOTO COCTOFHUSA U YT0 B UX Cxeue
Oy 4a€TCA CBOHCTBO CEELXN[POBOLAMOGTH.

OCHOBHHE XapaKTepucTUKMY CBEPXTIPOBOLUMOCTY B X TEODPUU LOCTd-
TOYHO TNPOCTO BHpPa¥alTCA yepes L83 liapamerpa q’,(ﬁ U Haxoi4rcd
B YIOBJETBOPMTENbHOM KaYEeCTBEHHOM COrJACHU C OKCrepuMeHTOM,

OLHAaKO0 BBULY TOr0, UTO IeNaeMHe B METOLE Tpex AETOPOB YUpPO~
iesd 1 npullivieHua Hallexauum o0pasoM He 0GOCHOBH BATCH, BO3IHHK~
qu COJBUME COMHEHMA B OTHOLEHUY YOEIATEABHOCTH $a3paloTanyol UMy
TeOpUM,

Tax, HalpuMep, B LEeKaOLBCKOM HoMepe Progress of Theor.rFhva.
ANOHCKMe Qu3uky HagaIxmMa u Kacya onyGausopanu no 9TOMY DOBOLy
3aMEeTRY, B KOTODOM OHU NPUXOIAT K BHBOLY 0 TOM, YTO Teopud b.K.li.
HE MOWET paccuaTpUBaTLCA K8K LEeACTBUTENBHO MEKDPOCKONNYECKAd Teo-
pud ¥ L0J¥HaQ cyMTaThCA @eaomwﬁonormqecgoﬁ. Oxmuo u3 BO3pagenit,
EHLBVHYTHX AIIOHCKMMY aBTOPaAMA COCTONT B TOK, YTO iOARJNEHME JHEp-
IeTUYECKO! wesu o0yCH0BICHO TOJBKO reM, uro b.K.i. yyuTusanyu
T4l B3AUMOLGHCTEMA NAP C HYJEBHM MMOVILCOM. Fom CH QHY 1OCJe 50~
BQTEJIBHO YUIM BC€ B3aWMOIE{CTIUNZ TuUNa ¢ur.3, TO leaw OH He OKaza-
JOCH.

STO0 BO3PAREREME NpeiCTABAAETCH HAaM COBEDUEHHO MpaBAIbHHEN,
HECMOTIPA HA TO, Y10 WX APTYMEHTALMA, 10 HAUEMY MHen.bD,HeyOe .ireih-
Ha,
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lejo » TOM, UYTO Mu TeNepb MOKEeM LOK&38Tb, YTO IPU yuere p3aaiio-

LeHCTRUK MeXIy BCeMd TlapaMi olepre TWyeckoi Weam me CyleT M3-a Ha-
UYUd KOJJIEKTUBHEX KoJIeOanuit ¢ OHEPTUAMM, HAYAHALWAMUCA OT HyJId.

Taxum oOpasoM, noABJIEHIE OHepreTwyeckoil wenaw r Teopun LK.,
He ycTanapiupaercd UCX0LA M3 3aKOHOP KPAHTOBOH €Xasuxn, a (axrin-
YeCcKn HapA3HBaerca L TOM MACTE WX paccyxkenuii, e ouu orépacnpa-
0T BIANMOLEACTBMA BCEX AP, KPOME HAXOLAUIXCA B KOHIUEHCATE.

Ene mo Toro xax p» Mockpe crajna u#3BecTHA NoApo0HasA padoTa
B.K.ll., 8 KoHUe ceuradpi npowsoro roia, Mie yIajloch MOKABATh,

YTO METOJX paspaloranHuii HaM¥ 4 [OCTPOEHMA MUKDOCKO!IMYEeCKOoil Teo-
pun ceepxrexyuectyu Lose-cucTeM MoxeT OHTBH 0Coluwed ¥ IJ4 10CJIEL0-
BATEJIBHOT'O NOCTPOEHMA TEOPUM CREPXIPOBOIUMOCTM HA OCHOBE IepRO-
HaQuaJALHO® MOIeJW $penuxa.

Hax y#e ropopuioCh,raMuibTOHNAH LUHAMAUECKOH CUCTEMH B 3TOi
MOZLeiNl Npei{CTABIAETCA CyMMOR OQQPEeKTUBHHX OHEPruit ONEKTPOHOB,
(OHOHOB ¥ TraMiJbTOHNAHA YJIEKTPOHHO-QOBOH KOO B3auMoLelicTeud,

bHio 3ameueno, Yro npuxeHeHue OCHUHOM Teopuu BO3MYWEHHUN Ha-
TAQJKMBAETCA 34ECh HA TPYIHOCTM TOTO CaMOI0 TuUNa,KaK ¥ B Ciyyae
Boze-cucreM, 0 KOTOPHX YUOMMHAJOCH B HAuYaje HACTOAUWero NOKJIAIa.

B camoM neJsie, MATpUYHHE SJIEMEHTH, COOIBETCTPYWUME NOPORLEHUD
"yacTHIH" 13 "Bakyyma" (JepMu-CPepH) BCErIa CONPOBOKIALTCH DHEP-
FeTUYeCKUMY 3BAMEHATEe AMN:

Ek) et &<k25>+ w(qﬂ>+“'+ LU(Q”) s

p soropux €(k)=|E(K)-E.| npescrasmer owepruo vacrau,
anexrpora (E(K)> B i zupru (Fo<E ), cranosaqypca wasiol
y nopepxHocTy depmi.

Taxue sHaMeHaTesu BOOCUWE He ABAANLTCA "OTNACHHMUA" ¥ LPW WBTer-
pYpOBaENY 110 UMIYJIHCAM K PACXOIMMOCTY HE [PHBOILUT ,KPOME TOTO
Clayvad, KOria uueer: 1es0 ¢ BUPTYyaabHHM [1POLECCOM lIOPO®ICHNA
OLHOM napu Ge3 ¢QoHOHOB,., TOorza B CHJY 3aKOHOB COXPAHEHUA YaC THLY
3TO{ napy OyILyT uMeTh NPOTUBONOJOXZHO HAmpPaBJeHHHE uMiyibcH *k
u orepreTnuyecknii 3mamenarens 2 € (k) CTQHOBYICA Y¥e OnacHWM [npH
neTerpauuy. 3aMeTuM lajee, YTO CNMHH ITOIl napd Taxxe OyLyT 11DOTH-
BOTI0JI0%HH,

QloGuad MeTOL KaHOHUYECKVWX npeoGpaso Ranuii wa pameli Teopuu
CBepxIexyuecry Lose-cicreM, M EBEJ HOBHE Qepmu-ammiutyid & ¢
NTOMOULO COOTHOWEHN!:
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rne\bk, UL - BelleCTBEHHHE (yHKUUI, CBA3AHHWE LaBCHCTBOM:
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rapaHT4py kUMM KAHOHNYECKI XapakTep paccmaTpupaemux rpe olpa3osa-
Huii .

OﬂpeEEHMM\ﬁ&,, 1Kk M3 MHTETPAaJbHOrO ypaBHEHUdA, BuEaxabuero
ycaosue obpaliehus B BY/Nb CYyuMAapHOrO BRIANA LMArpaMu A BAPTYa)b-
HOrO npollecca pPOKLEHMI LBYX (epMuoHOB kao’ C*ki , Ten camu
MH YHAYTORUM T€ MATPUUHHE .5JeMeHTH, KOTOPHE ConpoBOxiaioTcd "omac-
HHMM" OHEpreTVYeCKuMY 3HAMEVaTeNAMd U MMKBULMDPYeM NPEend TICTBHE
1A npuueneHus Teopuu po3myuenuit., Taxum uyTeM OWau noJy YeHH QCpMY-
A4 IAA pacyeTa OCHOBHOTO CBEPXNPOBOAAWErO COCTOAHUA ¥ €r'0 BO3OY -
1eHuit epPMAOHHOrO Tuma, C XapaKTeLHOM OHEpreTUYyeCKod weJsbpv,

llonyepKHeM, YTO NPOBEILEHHHE WUCCJIE€ HOBAHMA NOATBEPIAMIM NPABUIDb-
HOCTb, B TELBOM NpulnuzeHun, Gopuyn,noiryuvessux LK., Zag pacuera
OCHOBHOI'O CREPXNLOBOLAWEr0 COCTOAHMA ¥ €r0 (epuionHNX RO30ywXennit.

MM npoBesM iasee, CUCTEMATHYECKOE 00CJIEN0BAHME MO Ie.m ©Ppelnxa
I yCTaHOBWIM, YTO B Keil, Kpoue BOICYXKIEHUH (QepPMUOBHOTO THNA ,MMCWI-
cd elle KOJINEeKTWBHHE OO030HHHE BO3OYy&AIEHUA,

Ing aroro us3pecTHada ueromuxa lesipMada-Dpoksepa-Carala OuJa
00oCuena p Lyxe MeTOoLa NpuCIYXeHHOrO BTCPYUYHOIO KBaHTOEauld, [as-
D4BaBuCroca HaMu pauce cosmecruo ¢ C,3,Tadnuyorum.

EH/0 yCTAHOBJIEHO Hakliyde IBYX THITOB KCJJIEKTUBHHX BO 30y KLe-
HUA - NPOLOJIBHNX ¥ LOUEDEeYHHX, CHEpI¥A NPO;O0NbHHX Xosedawui Npo-
nopUMovasbHa BOJIHOBOMY uucay., Teu caMHM B MOLEJM QpeiiXa 2Hepre-
TWYeCKO{ Mekly OCHOBHHM CBEPXNPOBOLAIINM COCTOAHUEM M BO 30y#IeH-
HHMII COCTOAHUAMM HET,

IHTEDECHO OTMETUTL, UTO MMEHWO ' TOro TUNE BOBOy#IeHMA odecne-
y4EabT HEYCTORYMBOCTH HOLMANBHOTD COCTOAHUA. ECiu Qopmainho
paccunrard ¥Xx CHexTp A4 TAaKor0 COCTOLHMA, MH NDULEM X MINIMUM
3HAQUelUMAM JHepTUA,

Bo30y&ienuda 1ioiiepeyloro T4na CBABAHH € PlaleHMdMs . Tax
CKasarb,uleoT DOTALMOHNNI XapakTep.

JaueTuy celivac, yro uoselb Ppeiavxa, C GU3MYECKOH TOYKM Jpenif
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MMEET TOT BeCbMa CYUECTBEHHHH He40CTaTOK, YTO B Hel CBOICTRO Coepx
NPOBOLMMOCTH noJyyaeTCd BCErLa, OTO,0YeBlilio, 00yCa0BIeH0 TeM, YTO
B Hell He YYTeHo ABHHM 00DasoM KYJOHOBCLO0€ OTTAJKYBalue MEWHLY OJIeKT-
ponaMu, nPOTUBONERCTBYyWNEe PEINXOBCKOMY LpPUTAEEBUD,

B reopuu Bapiwwa, i yuera sroro darropa npuuener Ges 00oc-
HOBGHUA CleLyloui npueM: U3 roCTOAHKOK me’ 00y CNOBJIEHHOI VJIeKT-
POHHO-()OTOHHHM B3aNMMOLGHCTBMENM NPOCTO DHYUTAETCA nocroaﬁﬁaﬂ'rwug’
COOTBETCTEYPUAA YyCLE /[HEHHOMY 3HAYeuMo OHEPTUM KYJIOHOBCKOIO B3aMMo-
LEiCTBUA OJECKTPOHOB 3

‘T:Tph"q‘

Aas ynyqwenua mornesum dpeauxa, B.B.Toamaves u X.B.llupokos paccmor-
pe/u IMHaMUYECKYD CUCTEMY,B TaMIILIOHMAHE KOTOpO},KpOME 3JeKT-
POHHO=-(OTOHHOT 0 B3QUMOLCICTBU A, [ONONBUTENbHO BBENEHN ABHHM o0pasoM
YIEHH, COOTBETCTRYDLME KYJIOHOBCKOMY OTTANK!MBAHUK MEELY 3JIeKT[OHa-
MU,

B pesynbrare ux uceaeLopanyi 0Ka3a/oCb, YTO YC/JOBUE CBEDX~-
POBOLMMOCTM OTNMYAETCA OT BAPIMHOBCKOTO TeM, YTo Buuwraeman}m£
HEOOXOINMO MNpeIBapuTesbE0 pas3sleluTh Ha BEJNYIBY NOPAIKE JIOrapudua
OTHOWEHUA SHEPTUM depPMI K CpeIHell DHepPruu QoHoHa,

Buno mpopenexo Takke UCCJIE 0RaHVe BJMAHUA KYJOHOBCKOI'O OTTaJ~-
KUBaWUA HA SHEPreTMYEecCKult CHNEeKT) KOJAEKTUBHHX BO3CYXIeHUI .

BHACHMIOCE, YTO BJMAHME HA [0lepeYHMe POTOHHHE BO30Y&NeHUA
HE CyUeCTBEHHO, U B OCHOBHOM CBOLHTCA JUib K BPPEKTUBHOMY UBuEHE-
HUD NQPaMETFOB. 3aTO OHO 0Ka3aJ0Ch BECHMA CYWECTBEHHHM IJig npo-
ZoJbHHX RoNebauuif. BmecTo "KBasu-3ByK0BHX" RoJeCaHUR B OHepreTH—
YECKOM CTEKTDPE NOABNAEICA BETBD THUNNUHO [1133MEHHHX KoneOanui,
npasla,C 3aROHOM INCIIEPCUM,DE3K0 OTJIAUYALLEMCA OT EODMaJILHOTO,

Npy MaJHX UMNYJbCax,

llcuepmHBaeT 1m 3Ta BETBb BCE BO3MOKHOCTH 1A ULOLOJIBHUX ROJie-
Cawrunil,0CTaN0Ch €ile He NONHOCTHH BHACHEHHHM.

PaspadoranHas HaMy METOLMKA HUKOWM 00pasoM He CRA3aHA €O
CremMpuuecr UMy 0COCEHHOCTAMA 3JIEKTPORHO~GOHOHEOTO B3auMOLelicTRuA,

Tag, B.B.Tosmauer u C.B.TACIMKOB NpuMeHWIH ee Lig HCCIeLoBa-~
BHUA 000@ 0 BONPOSA O CBEDXTEKYYECTY HEUIEANLHOTO Pepun-rasa co
CnalHM B3aUMOLeiiCTBUEM,

lpy 9TOM NOBYYLAUCH PE3yAbTaTH TOTO e XapaxTera, ¥axk u re,

O XOTOPHX I'OBOPYJOCH Bulle B OTHOMEHUW TESOPUM CBEDXNPOEBOLUMOCTH.
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CRORGTHO CurpXTesyyecry HPOABJACTCA b TARKO CHCTERe, €Cmm, 1y~
, 00 roBopa, 8 Hell NOMERURynT Cd npuTaxesud,
. 3 9TOM AQQanTepPHLE OTHMYMEe OT house CACTEM, I'IC M8 CHEpRXTexy
HECTH ONaLronpuiTCrayer Cuad o CTAJEHBARU,
B oduem, jusuvecxan RApTitd CTPYKTYDH CECPYUPOBOMiNe 0  1an
CBEPXTEKYYeCTtH COCTOAHUM Cs pepMuUoHHOR cHCTeMH PBacyertea cheyyie
WuM 00pasoM:
B ueppoM upucnuxenny Ui‘ ABNIACLCA BAKYYMHWM COCTORHVEM IJIK
THOBHX pepmuonon", XQPAKTC]U3YRMEX 1PEO0UPa30BaH LMY OMIIJTH T Y TaRen
Q,
¥
, Bruiy TOoro, yro Oik HECACTABIART aMUNMTY {4 201 CYnepiivsuiyy
wacTul u mHpox\k,~- K) , cepa depun poodne pacuipae e,
Hogpnawrca XQPAKTEPHNE KOPLeAALMN MEkLy YacTulaMi (l<, ~~I<:)
¥ H,praw(k, k). Harnino Mozno npeicrapure cede Q0K K €
CAELyWWMM 00paseM: HUMeeTCA NpuTIKenue Kax Mexly vacrngamu (k, k)
Tax 4 ueary nupxawn (k,~ k) |
[ToaroMy ¢ Touku 3penn. JHEPIHMM B3AUMONEHCTBMA BHIULHO pase-
0aBiATh Cpepy PeLME EHDEQ MM (k,~1<). C npyro#t ctopoBm Taxoe
Pacuupenne HEBHIOLHO INd KMHETHUeCROU QHEPTUK, JpbexTUEHHA Ganayc
QTUX 0C0UX QEKTOB ¥ NPUBOLIT K HaUHUGLEMY OHEPreruyecCKOMy COCTOf-
HYD, B HopMaJbHOM COCTOAHNM, ¢CIM BEATL J0CTATOYHO BHCOKOE [oH-
O Hie MN BCETIA MOWEH . uethTi HAIUYHE KOLDeNALUMMN NeXEY YaCTHU&
WM ¢ mmiyapcani k, “k+Q , v ope wrou snavenye 4=0 Buuen ne o
OymeT audeseno, B coctosnun wo (7_;, SUECh 4HEeT MECTO palpme. -
R A7 Iavuo# waeTium o MULYARCOL K ML2eTCH 0UNKGEES o7 HY s '
i BEPOATHOCTL Hallty LpyrTve Yacrauy c HMIYyJIbCOM,TOYHO PapHum —k |, o
= Hesipad pavyreerca upessepss ynpouars LOJIOEEHAE ¥ I'UBODUTH 0O .
' CRACGHDHX 11AL&Y YacTUL, deicrourenbt0, €CHM OTHECTHCD Cepbesuy
B T3KOMy NPELUCTABIEHVD K [OLCYMIETE GHEPTUL CBA3K NAPH, TO MM
HallleM, yro oTo OyieT BeBUYUEA TOI'S ke SOpAlKa, YTO M JHeprE4
B3aUMONeHCTBUA Liap IPyr ¢ 1pyrow.
, Ha cauoM fcie us nMeeM Cpauanaui KOIIEKTHE T0ro e TAna,Kaxg
N W L1 bose-cucred. ECam BOCHOAL30BETHCH HECKOLKO BEACHOH, HO _
B oCJaLabue Tenepp onueiesesHol "Kaaan~ﬁarnmﬂocrw", TePMAHOI0 Y-
el KRAHTOBOR Teopuy 044, MOEHO TOBOPYTE O BUDTYaIRHNX farex u ‘
i raccmarTpusarsh ['5 KQ¥ CRBAVAHEME DOBe-XOHIEHCAT My Tamuy BHTTYEN L
HHX nap,
Abanorug ¢ Boze-cucTesmn HOIUEe DunBaeTCAd €le Tew OGCTOR feNioT-
BOM, UYTC,KDOME O0iHO(hE PMIOH HHY 5oUOYHLEHUR, COOTBEICY BYMUAX BH1E-

2863 ~8¢
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TeHAD U3 KOJUIEKTNBA OTIHENbUNX YaCTUI, MMEOTCH U BO3OYKLEHUA BCEIO
KOJJIEKTHEA B LieJIOM,

Kax Buuno, nonyunpuadci KapTuna peCchMa GAM3KA X peicrapne—
HIAM, BNIBANYTHM i o0CyulapuuMea llagporoM, Fariepow, brartoum,
Havunaga ¢ 1954 r.

B sakabvenue 3ameruM, YTO B HacToAuee BpeMA uueercd pAL 0C-—
HOBAQHUA cyuTaTh, YTO CTLYKTYDA ALePHO) MaTepuu D KAKOl-T0 CTenedy
10 JOOHE BJEKTPOHHOU CT)YKTYPE CHepPXNPOBO LALEro ueTanria.

B 000ux Cayyadx mu umeew ILeJNo ¢ CUCT eMaMM (pepMMOHOB, 11pUYEM
B 11ePBON, ILyOOM UDUCINKEHUN MOKHO UCXOLMTDH U3 NpeLCTABJEHMA O
He3aBUCUMOCTY IBUKEHUNE yYacTuil,

Bugune MHTEHCUBHOLO B3AUMOLEACTRMA B TAKOM npuaaugesun,
NPUBOLAWLEM K YLNOBJETROPUTENbHHM DPE3YAbTATAM NPH ONUCAHMKM LEAOr0
PAna ABJIeHUE CBOLMTCA JMUD X SPPEKTUBHOMY MIMEHEHUD 33BUCHMOCTH
OHEPruy yacTUOH OT MMIYJbCa,

OIHaKO B Cayvae CPeDPXNPOBONANEr0 MeT&JAd HU3RO oHepreTuyec-—
EadA vaCTh CNeKTPa CYWECTBEHHO 00yC/0BJIEHA i10ABJeHAeM Pa3pHBHHX,
N@pPHHX KOoppeJdALUui,

Muenrcd 0CHOBAHMA HOJAraTh, YTO MOLOOHOE Xe NOJ0EeHHE Oy zerT
M B clyvyae AnepHOR maTepuu,

Ozue U3 BaXHEAWNX ADIYMEHTOR B noAb3Y TAKOIO YTBEDKIeHUA ILaerT
TOT (arT, YTO OpK AIEPHHX pacuenieHuax dHepreTHYeCKVMI HYKJIOHaMU —
UMEETCA CPaBHMTeJNbHO COJIbHOA OpPOLEHT BNAeTa IefiTOHOR, -

HaIno, pasymeerca,np#3uaTh, YTO CROKCTBA ANep pecbMa cyuwecTneH- =
HO 3@BUCAT OT WX KOHEUHHX Pa3ME[OB 1 UDHOIMEeHue “giepuoll wave-
puA™ ABIACTCA MUWb TaJeKre ulyulell MIeainzanue peasiui:oro 1oJa0xe-
HU4aA Beuelt,

llpercrasum cele, yTO AZepHag MaTepHA IeifCTBUTESILHO o0naLgerT
CBOMCTBOM CBEDXTEKyYECTH.

Torza, ppamare/biie MOMEHTH WHE POUM TWIIOTETUYECEUX "6eCRO~
HEYHO O0NbuMX" Axep OWAW OH NpPAKTUYECKHU PaBHH HYJID, TaK KAk —
CB€pXTEKyvad KMIAKOCTd HE LONKHAQ yyaCTBOBATH BO BpalieHud,

B peannnux azpax 9TH MOMEHTH HMeERT CYLECTEEHHO MEHBUKE 3IHAYE-
HUA, YeM iJ4 ppaullensit XK8X TBEPNOTO Tela, JTOT (aKT MOKHO AHTEp-

UDeTHUPOBATD KAK YKa3aHUe HA CBEPXTERYYeCrs AnepHoH Marepiy, A
OTJIii49A€ OT HYNA BpailaTe/bHMX MOMEHTOB CUMTATh OGYCJOBJICHHHN He-
ROCTaTOuHOCTHD CIATUCTUKM M3-3Q KOHEYHOCTH DPE3MEPOP d4pa, Jlia
noJry ueHda npoCNeMH CBeDXTEKYYeGTH ALePHOH MATepU# Hauu Owia :
lIpe 4JI0%eBa HeEOTOpad ynpoueHHaA MOLEe/bHAd CXeMa. —
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B selt My yyurdpaeM B raMuJbTONMGHE TOALEO B3AuMONeHCTDuA Nap
HYRJIOHOB C NPOT/ABOLOJOKHNMA VMIYJIbCaAMA,

3aT0 TaKad NOLeJb LOTYCKaeT acuMNTOTHYeCKu-TOyHuM pacuer (&
ipe mefe OECKOHEYHOrO 00BeMa) KaK OCHOBHOI0 COCTOAHMA, TAK ¥ Tep-
MO LM HAMIUYECRUX (YyHERUME.

JUia uccjienopaBud BOTMPOCOB TEOpUM KOHEYHOrO A1pa, Mie KaxeT-
CAd, MOKET TpencTraBuTh HHTEPEC, HEIABHO paspadoTaHHOe obolueline
n3pecTHOro Merola PoKa.

- :’ 7y SAlea T % o




